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Introduction 


There is general agreement that children have principles that guide them in learning 
word meanings. The rapidity with which they acquire words makes it unlikely that they go 
through all logically possible meanings when inferring the referent of a novel word (Quine, 
1960). For example, Markman's whole object constraint states that children initially take 
words as applying to objects, not parts or properties of objects (Markman, 1990; Baldwin, 
1989). The principle of contrast (Clark, 1987) and the mutual exclusivity assumption 
(Markman & Wachtell, 1988) capture children's preference for one-to-one mapping 
between words and objects. The taxonomic constraint (Markman & Hutchinson, 1984; 
Waxman & Kosowski, 1990) and the shape bias (Landau, Smith & Jones, 1988) deal with 
the way children extend noun meanings to new referents given that a word has been 
applied to an object. Among the proposed theories of constraints, the object-first 
constraint (Gentner, 1982; Markman, 1990; Baldwin 1989; Macnamara, 1982) seems to 
be the logical precedent for other constraints such as mutual exclusivity, the taxonomic 
constraint and the shape bias. However, if the object-first constraint does exist, it 
introduces a problem that will need to be overcome. That is, it can be applied only in 
learning names of objects, but rot all nouns are object names. The principles governing 
word meaning extension for object names and substance names are fundamentally 
different, reflecting the fundamental ontological difference between object kinds and 
substance kinds. While objects have discrete, "divided" reference, substances like water 
have "scattered" reference and have the semantic property of referring cumulatively 
(Quine, 1960). Thus, any portion of water is also water. In contrast, a portion of an 
object is not also the same object (e.g. , the legs of a chair are not a chair). In learning 
new words, then, how do people, especially young children, project meanings of words 
in mapping novel words to different kinds of entities in the world? 

To examine this question, we first discuss two major views: Quine's (1969) 
conjecture and the universal ontology view argued by Soja, Carey & Spelke (1991). 


Quine's conjecture: learning through faasaaes 
Quine (1960, 1969) pointed out the inscrutable nature of the efereit of a word in 
’ the absence of a linguistic apparatus to help fix the reference. 


Within the parochial limits of our own language, we can continue as always to find 
extensional talk clearer than intentional. For the indeterminacy between "rabbit," 
“rabbit stage,” and the rest depended only on a correlative indeterminacy of translation 
of the English apparatus of individuation--the apparatus of pronouns, pluralization, 
identity, numerals,.and so on. No such indeterminacy obtrudes so long as we think of 
this apparatus as given and fixed. Given this apparatus, there is no mystery about 


extension; terms have the same extension when true of the same things. At the level of 
radical translation, on the othér. hand, extension itself goes inscrutable. (Quine, 1969, p. 
35). 


Based on this logical problem of determining the referent of a word, Quine (1960) 
further speculated that children encounter problems in learning the ontological difference 
between entities having divided reference (i.e., objects) and those having "scattered" or 
"cumulative" reference (i.e., substances and attributes). He also argued that they are aided 
in making this distinction by learning the grammatical distinction of count/mass nouns. 


A challenge to Quine: universal ontology as a guiding force in word learning 
Recently, Quine's conjecture was challenged by a group of developmental 
psychologists. Soja, Carey and Spelke (1991) tested how 2-year-olds projected word 
meanings when they saw solid objects and non-solid substances in a word learning task. 
Children who had not yet shown evidence for the awareness of the count/mass 
subcategorization in a production test were taught a new word in a syntactic frame. This 
frame was neutral as to the count/mass status of the noun (e.g., "This is my blicket" but 
not "This is a blicket" or "This is some blicket"). In one condition, the word was given in 
the presence of a novel physical object (e.g., a pyramid made of wood). The children 
were then shown two alternatives: one had the same size and shape as the original object 
but was made out of a different material (e.g., a pyramid made out of sculpting material 
called Super Sculpy) and the other was some pieces of the same substance as the named 
- object (e.g., pieces of wood). They were asked to choose which of the two alternatives 
was the blicket. When they heard a novel label in the presence of a novel object, they 
chose another object of the same shape rather than pieces of the same substance, 
suggesting that they assumed the label to be an object name, not a substance name. 
In the second condition, a word was given in the presence of non-solid substance 
(e.g., Nivea cream) arranged into a distinctive shape. Again, they were shown two 
alternatives. In one alternative, a different kind of substance (e.g., hair-setting gel) was 
configured in the same shape as the named substance; in the other, the same substance was 
placed into multiple piles.: Interestingly, in this condition children did not extend the new 
label on the basis of identical shape as they did when they saw novel objects. Rather, they 
tended to choose the alternative which was of the same substance, not the same shape. 
Soja et al. (1991) concluded that children universally know the conceptual 
distinction between objects and substances; they do not need to learn this distinction 
through language learning as Quine claimed. Further, they argue tnat children can use this 
conceptual distinction, which exists prior to language acquisition, to constrain possible 
meaning of new words. Thus children will not use the object-first constraint when 
learning the words for non-object entities; rather, from the onset of language learning, they 
will project meanings of novel words onto the material component when they see non- 
solid substances. . 


Evaluation of the universal ontology view: Can the data from English-speaking 
children alone stand as evidence ? 


To strengthen the claim that the children's word extensions were based on early 
knowledge of ontological distinctions rather than acquired from syntax, Soja, Carey and 
Spelke (1991) measured the children’s productive command of count/mass syntax and 
found no correlation between productive control and children's performance on the word 
projection task. As a further test of whether these children were influenced by English 
syntax, they conducted another word-extension study with the same age range, using an 
informative syntactic frame that was consistent with the ontological status of the new 
word's referent (i.e., using count noun syntax in the object trials and mass noun syntax in 
the substance trials). There was no difference in performance on the task between the 
children who received the neutral syntax and those who received the informative syntax. 

Although these tests are certainly appropriate, it is not possible to conclude 
definitively that the children had no tacit knowledge of mass-count syntax. In particular, a 
production task might not be sufficiently sensitive to capture all that the 2-year-olds knew 
about count/mass noun grammar. In fact, when Soja (1992) later reversed the syntactic 
cues so that the count/ mass syntax was incongruent with the ontological type (i.e., mass 
noun syntax was used in the object trials and count noun syntax was used in the substance 
trials), she found that performance was significantly worse on both object and substance 
trials than when congruent syntax was used. Further, Gordon (1988) found some 
evidence for an early (around 1:11) distribution distinction in the use of count nouns and 
mass nouns. Gordon (1988) also points out that the fact that 17-month-olds can use 
determiners to make a proper noun/common noun distinction (Katz, Baker & Macnamara, 
1974), suggests some command of the count/mass distinction before 2:0. Finally, 
Gathercole's (1986) review indicates uncertainty about the extent of 2-year-old children's 
knowledge of count/mass grammar. 

To resolve the thorny issue of just how much children know about count/mass 
syntax at specific ages, an ideal test would involve children whose language lacks the 
linguistic apparatus for distinguishing objects and substances. This would specifically 
address the claim of a language-independent universal ontology. In many classifier 
languages, the criteria for this test are met. Below, we will describe the way these 
languages subcategorize entities in the world and the possible implications for noun 
meanings, basing our analysis on Lucy's (1992) recent work on Yucatec Mayan. 


Lucy's analysis of Yucatec Mayan 

As shown by Lucy (1992), Yucatec Mayan is a numeral classifier language. In his 
analysis, Lucy presupposes three basic ontological types on a continuum: [+animate], [- 
animate, +discrete], [-animate, -discrete]!. However, here, we will focus on the domain of 
[-animate] (including both [+discrete] and [-discrete]), since our main concern in this 
paper is how children and adults project word meanings for inanimate entities. In order to 
compare how English and Yucatec se aa divide the continuum, Lucy examined the 


1 Lucy notes that [+animate] may have further subdivision. A related proposal is Croft's 
(1990, 112-113) Animacy Hierarchy: Human | Nonhuman Animate | Inanimate Object | 
Substance. 


pattern with regard to two grammatical aspects: possibility of pluralization (i.e., whether a 
lexical noun can be pluralized) and necessity of unitization (when a unit of individuation 
must be used along with a lexical noun). 

As discussed earlier, the English language dichotomizes the world based on the 
{individuatedness] criterion. Thus, in English, nouns belonging to [-animate, +discrete] 
can be (and must be when there is more than one individual) pluralized whereas [-animate, 
-discrete] cannot be pluralized. The division made with respect to whether a noun needs a 
unitizer in counting agrees with the one made with respect to pluralization: it is only those 
that cannot be pluralized that need a unitizer (e.g., *two waters, two glasses of water; 
*three clays, three chunks of clay). Thus the English language divides the 
object/substance continuum between [-animate, +discrete] and [-animate, -discrete], i.e., 
between inanimate objects and stuff. This pattern, according to Lucy, suggests that 
[+discrete] nouns contain a presupposed unit in their meanings whereas [ -discrete] nouns 
do not have such a unit (see also Laycock, 1979; McCawley, 1975). 

In contrast, inanimate nouns in Yucatec Mayan do not generally take plurals 
regardless of whether they are [+discrete] or [-discrete]. Further, all inanimate Yucatec 
nouns need classifiers when quantified. The role of classifiers in the noun phrase is 
somewhat analogous to the role of unitizing modifiers in quantification of mass nouns in 
English. As stated earlier, English nouns such as water and clay cannot be directly 
modified by numerals and need untizers to be quantified. Thus, Lucy suggests that all 
[-animate] nouns in Yucatec Mayan are treated as "masses" which need to be unitized 
(see also Quine, 1969, for a similar discussion using a Japanese example). 

Does this cross-linguistic difference in noun meaning between English and Yucatec 
Mayan bear any significant psychological consequences? Lucy predicts yes, particularly 
where the contrast between the two languages is maximal, i.e., for those lexical nouns 
whose ontological status is [-animate, +discrete]. 


...certain specific regularities arise from the denotation pattern specific to a 
particular language and these will lead to selective attention to a different aspect of - 
entities of this type. The unit presupposed by English lexical nouns of this type is 
usually the form or shape of an object. Yucatec nouns, lacking such a specification of 
unit simply refer to the substance or material composition of an object. ...Use of the 
English lexical items routinely draws attention to the shape of a referent insofar as its 
form is the basis for incorporating it under some lexical label. Use of the Yucatec 
lexical items, by contrast, routinely draws attention to the material composition of a 
referent insofar as its substance is the basis for incorporating it under some lexical label. 
Thus, in cases where English lexical structure routinely draws attention to shape, 
Yucatec lexical structure routinely draws attention to material. If these linguistic 
patterns translate into general sensitivity to these properties of referents, then English 
speakers should attend relatively more to the shape of objects and Yucatec speakers 
should attend relatively more to the material composition of objects in other cognitive 
activities- -with objects of the appropriate type. (Lucy, 1992, p.89, emphasis original) 


Lucy conducted a non-linguistic cognitive task that provided support for this. He 
showed Yucatec-Mayan adults and American adults a standard stimulus (e.g., a sheet of - 
paper). He then showed two alternatives, one which was the same shape as the standard 


(e.g., a sheet of plastic) and the other which was a different kind of object made up of the 
same material as the standard (e.g., a book). He asked which of the two alternatives was 
more similar to the standard. He found that Mayan adults showed a reliable bias toward 
material alternatives and American adults a reliable bias towards shape alternatives. 

Thus, Lucy's results give us some grounds to suspect that language may influence 
whether people use shape or material composition in judging the similarity of [-animate, + 
discrete] entities, i-e., inanimate objects. Although they do not directly address the issue 
of how word meaning extension is acquired?, they do increase our confidence that 
classifier languages like Yucatec Mayan provide an appropriate test of the two 
hypotheses. According to the Universal Ontology hypothesis, young children should show 
the same initial patterns of word meaning extension cross-linguistically regardless of 
whether their language syntactically differentiates discrete objects from nondiscrete 
substances. Quine's conjecture, which can be seen as a special case of Linguistic 
Relativity, states that children's early patterns of meaning extension should differ 
depending on whether or not their language makes a syntactic division between objects 
and stuff. 


An empirical test - 

To contrast these two views, the Quinean Linguistic Relativity hypothesis vs. the 
Universal ontology hypothesis, we replicated Soja et al's study with Japanese two-year- 
olds. Our specific interest was to examine whether, in projecting word meanings, young 
Japanese children honor an ontological differentiation of object kinds and substance kinds 
in the absence of any linguistic apparatus that supports the distinction. Japanese is a 
classifier language. Like Yucatec Mayan, every noun requires a.unitizer (i.e., a classifier) 
with a numeral regardless of the ontological status of entities referred to by the noun. 
Nouns referring to inanimate entities, whether individuated or unindividuated, do not 
allow pluralization. It appears that Lucy's analysis of Yucatec Mayan also appliesto 
Japanese. We can therefore extend his analysis to Japanese in order to contrast children 
who speak a classifier language with the American children studied by Soja et al. (1991) 
and Soja (1992). There is a particular advantage in using Japanese children when 
examining the influence of language on the projection of noun meanings. The Japanese 
and American cultures are roughly comparable in nonlinguistic experience, especially in 
terms of experience with objects in the world and level of education. Thus, if a difference 

- is found between the American children and the Japanese children we can be more 
confident in attributing this difference to the influence of language than we can when the 


2However, the question asked in Lucy's experiment is different from ours and Soja et al.s 
in important respects. What he asked was whether language created a general cognitive 
bias in adults, a bias which goes beyond the realm of language. Our concern in this paper, 
on the other hand, is whether language influences children's projection of word meanings. 
On this sense, our interest remains within the realm of language itself (see Slobin, 1987, 
for a discussion of this notion). Also, while Lucy examined the influence of language on 
adult cognition, we are interested in examining when the lexical structure of a particular 
language may influence word learning developmentally. 


Cultures of two language groups are siitedly Serene as is the case with ea and. 
Yucatec Mayan. - 

In replicating Soja et al's research with Japanese children, we made a slight 
modification. In Experiment 1, they used factory-made artifacts for the object trials (e.g., 
a T-shaped plumbing fixture). In Experiment 2, in contrast, the objects were simple- 
shaped, solid and bounded entities made out of a solid substance (e.g. orange wax formed 
into a kidney shape). The artifacts used in Experiment 1 tended to have an associated 
function? whereas the objects used in Experiment 2 had no obvious functions. The former 
also tended to have more complex shapes than the latter. We thus compared both types of 
objects within the same subjects to investigate whether these differences matter. In the 
substance trials, we configured non-solid substances such as Nivea cream into complex 
Gestalt forms as was done in Soja et al.'s Experiment 2. In this way, as pointed out by 
Soja et al., we can be more sure whether children are responding based on mere 
perceptual saliency or based on their ontological knowledge. 

Thus, in our experiment, each subject received three trial types: Complex Object 
trials, Simple Object trials and Substance trials. Japanese 2- and 2.5-year-olds were given 
a novel label for the standard entity and then asked which of the two alternatives could be 
referred to with that label. However, it is not clear how much 2-year-olds know all these 
functions and uncertain to what extent these influence their concept of objecthood 
(Gentner, 1978) given a novel label for the standard entity and then asked which of the 
two alternatives could be referred to with that label. Reflecting the nature of the Japanese 
language, there was no syntactic cue that could suggest the entity's' ontological status. 


Experiment 1 
Method 
Subjects: Subjects were 29 monolingual J; apanese children living in the Tokyo 
Metropolitan area: 14 2-year-olds (mean age: 2:1), ranging from 1:10 to 2:5, and 15 2.5- 
year-olds (mean age: 2:8), ranging from 2:7 to 3:2. The numbers of boys and girls were 
approximately equal in each age group. 


Material and procedure: There were three trial types in the experiment consisting of 
three entity types: the Complex Object trials, Simple Object trials and Substance trials. 
The Complex Object trials utilized factory-made artifacts having complex shapes and 
distinctive functions (e.g., a T-shaped plumbing fixture). The Simple Object trials utilized 
solid, simple-shaped entities made out of a solid substance (e.g., a kidney-shaped piece of 
wax). The Substance trials utilized non-solid substances such as Nivea cream configured 
into complex forms (e.g. an elongated S shape). 

There were four item sets for each trial type. Thus each child weceived a total of 
12 trials (see Table 1)*. In each trial, the subject was presented with a triad of a Standard 


3 However, it is not clear whether 2-year-olds know all of these functions, and to what 
extent these influence their concept of objecthood. (see Gentner, 1978) 

* We tried to replicate the materials used in Soja et al. (1991) as much as possible. 
However, for some stimulus sets, we had to replace their original materials with other 


Table 1. Materials used for the studies 


Standard 
Obs 
- Substance Shape Material 


Complex Object 


1 clear plastic clip metal clip a Clear plastic piece 
2 ivory plastic T copper T an ivory plastic piece 
3 porcelain lemon juicer wood lemon juicer porcelain pieces 

4 wood beater black plastic beater wood pieces 


Simple Object 


1 cork pyramid white plastic pyramid a chunk of cork 

2 dylite UFO. wood UFO a dylite piece 

3 red Super Sculpy halfegg —_ gray Styrofoam half egg red Super Sculpy pieces 
4 orange wax kidney purple plaster kidney orange wax pieces 
Substance 

1 lumpy Nivea (reverse C) -Dippity-Do (Reverse C) a Nivea pile 

2 Crazy Foam (Gamma) clay (Gamma) a pile of Crazy Foam 

3 sawdust (Omega) leather (tiny pieces, Omega) _ two piles of sawdust 

4 decoration sand (S-shape) glass pieces (S-shape) three piles of sand 


and two alternatives. The shape alternative was an entity having the same shape but made 
out of different material from the standard; the material alternative was either a single 
chunk or multiple chunks (or piles) of the material of the standard. A nonsense label 
(e.g., blicket) was given to the standard. The instructions were given in Japanese by a 
native speaker of Japanese. The phrase reflected the inherently ambiguous nature of the 
language in terms of object/substance distinction. The subject was told that the label 
could be used to refer to one of the two alternatives and was asked to choose one (see 
Appendix for the exact Japanese instructions). The order of presentation of the 12 trials 
was counterbalanced across subjects. 


materials, so that all the materials were unfamiliar to both Americar and J apanese children. 
For example, in the Substance trial, the Orzo/ Coffee pair (rice-shaped pasta) used by 
Soja et al. was replaced with decorative sand used for Bonsai trees and tiny glass beads 
(also for Bonsai decoration) because we thought Japanese children might think Orzo.was 
rice, a substance which is highly familiar to them. 


Prior to testing, the child received two warm-up trials to make sure that she could 
select one of the alternatives. In one of the trials, the experimenter showed her two 
familiar objects (a spoon and a cup) and said "Can you point to the spoon?" In the other 
trial, two familiar substances (strawberry jam and Play-doh) were used. 


Results and discussion. 

The results, shown in Table 1, show clear evidence for Linguistic Relativity as well 
as for aspects of a Universal Ontology. In the Complex Object trials, the Japanese 2 and 
2.5-year-olds showed a strong object bias just as found among Soja et al.'s American 2- 
year-olds. Like the American 2-year-olds>, the Japanese 2- and 2.5-year-olds consistently 
paid attention to shape when words were given to complex objects (Mean percent shape 
response: 79% and 93% respectively, both different from chance at p<0.01). This, 
together with Soja et al.'s data (93% shape response), strongly suggests that children 
universally project word meanings onto object names when they see complex-shaped 
artifacts without needing help from a linguistic apparatus to distinguish objects and 
substances. This is consistent with the finding that even very young infants have some 
conceptual understanding of objects (e.g., Spelke, 1985). 

The responses of the Japanese 2- and 2.5-year-olds in the Substance trials were 
also similar to those of Soja et. al.'s American subjects. Although Japanese 2-year-olds 
. did not choose the substance alternative significantly different from chance, their 

performance was clearly different from that in the Complex Object trials. In contrast to 
the object bias they showed in the Complex Object trials (79% shape responses), they 

' selected the shape alternative only 50% of the time in the Substance trials. The difference 
in the proportion of shape responses between the two trial types was significant at p<0.01 
‘by a two sample binomial test. The Japanese 2.5-year-olds showed a statistically 
significant material bias on substance trials (72% material response, p<0.01). Their 
response pattern in the Substance trials differed from that in the Complex Object trials 
(p<0.01). 

The pattern so far suggests that 2-year-old children may universally appreciate the 
difference between complex, prototypical objects and non-solid substances in projecting 
word meanings independent of language. However, this was not the whole story. A 
marked cross-linguistic difference was found in the Simple Object trials: Japanese 2- and 
2.5-year-olds responded at chance (50% shape, 50% material for both age groups), in 
sharp contrast to Soja et. al's American 2- and 2.5-year-olds who showed a strong object 
bias for these entities (shape responses above 90%). 

This leads to an interesting speculation that there may be a goodness-of-object 
continuum: very young children seem to notice the ontological differences between 
prototypical, complex objects and substances, and project word-meanings accordingly, 
regardless of whether their language supports that distinction. However, language does 
seem to influence how the intermediate cases (simple objects) are treated: English- 
speaking children treat them like complex objects, extending labels on the basis. of shape, 


5 These comparisons are based on Soja et al.'s neutral syntax condition, which best 
matches the natural syntax of Japanese. 


while Japanese-speaking children respond at random. This striking cross-linguistic 
difference occurs very early, by 2 years of age. Thus linguistic patterns appear to 
influence children's projection of word meanings from the very onset of language. 

Given this initial pattern, the next question is whether the patte.as of projecting 
word meanings change with development. For example, we might ask whether the 
influence of linguistic patterning increases with age. To examine this possibility, we 
compared American and Japanese 4-year-olds and adults. 


Experiment 2 


Method 

Subjects: Fourteen American 4-year-olds (monolingual English speakers living in the 
greater Chicago area) and 14 Japanese children (monolingual Japanese speakers living in 
the Tokyo Metropolitan area) participated. The mean age of the American 4-year-old 
group was 4:2, ranging from 3: 10 to 4:6. The mean age of the Japanese counterparts was 
also 4:2, ranging from 3:9 to 4:7. Eighteen American adults and 18 Japanese adults also 
participated. All of the American adults were undergraduate students. The adult Japanese 
group consisted of undergraduates and graduate students living in Japan. 


Material and procedure: The materials and procedures were the same as those in 
Experiment 1 except that, because some of the materials were familiar to them, the adult 
subjects were told to assume that the novel words were words in a language they did not 
know. In the instructions for the American subjects, words were given in a neutral 
syntactic frame using “the" or "this" (see Appendix for the text of the instructions). 


Results 

Overall, the cross-linguistic patterns (similarities and differences) found between 
the American and the Japanese 2-year-olds were also found among older age groups with 
the exception of the Substance trials (see Table 2). 


Complex Objects trials. The performance continued to be similar across the two 
language groups for both 4-year-olds and adults. Like American and Japanese 2-year- 
olds, both 4-year-olds and adults in both of the two language groups assumed that the 
novel words were object names and projected word meanings onto shape (American 4- 
year-olds: 96%; Japanese 4-year-olds: 80%; American adults: 94%; Japanese adults: 90%, 
all significantly above chance, p<0.01). Words that are given to complex-shaped artifacts 
are assumed to be object names throughout development in both languages. 


Substance trials. Despite the similarity observed early on between Soja et al.'s American 
2-year-olds and our Japanese 2-year-olds (both 2- and 2.5-year-olds) in the Substance 
trials, the performance of the two language groups diverged for older age groups. The 
Japanese 4-year-olds and adults both showed a even stronger material bias than the 
Japanese 2- and 2.5-year-olds. Four-year-olds selected the material alternative 91% of 
the time and the adults 85% of the time, which was different from chance at p<0.01. In 


10 


contrast, Americans showed an increase in shape responding with age. In fact, in contrast 
to the significantly-above-chance material bias found in Soja et. al.'s American 2- and 2.5- 
year-olds, the performance of the American subjects in our study was not different from 
chance in both 4-year-olds and adults. 


Table 2. Proportion of shape response in each language group for each age 


Language group 
American Japanese 
Complex Object trials 
2-year-olds 93%SCS | 79% 
2.5-year-olds - 93% 
4-year-olds 96% | 80% 
adults 94% . 90% 
Simple Object trials 
_ 2-year-olds 93%SCS 50% 
2.5-year-olds 93%SCS 50% 
- 4-year-olds 91% 57% 
adults 74% 37% 
Substance trials 
2-year-olds 36%8CS 45% 
2.5-year-olds 24%SCS_— 27% 
4-year-olds 44% : 9% 
adults 53% 15% 


note: scs: data from Soja, Carey & Spelke (1991); material % = 1- shape%. 


Simple Object trials. The large difference between Japanese and American 2-year-olds in 
the Simple Object trials was also found in the older Japanese and American subjects. 
American 4-year-olds showed a very strong object bias in these trials (91% shape 
response, p<0.01), showing the same response pattern for these trials as with the complex- 
shaped, real artifacts. The object bias was somewhat weaker among adults, but still shape 
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responses were made at well above chance level (74% shape response, p<0.01). Japanese 
subjects showed a material bias that increased with age on the Simple Object trials as on 
the Substance trials. Like Japanese 2 and 2.5-year-olds, Japanese 4-year-old's 
performance in the Simple Object trials was random (43% material response, ns), but 
Japanese adults showed a reliable material bias here (63% material response, p<0.05). 
Thus, the overall developmental pattern for substances is for Japanese speakers to become 
more substance oriented and speakers of English to become less substance oriented (or 
more shape oriented) in their word meaning extensions. : 


General Discussion 


Assuming that Soja et al.'s data and our data are reasonably compatible despite the 
minor changes in materials and procedures, the following overall developmental and cross 
linguistic pattern of word meaning projections emerges. When people hear a novel word 
in the presence of a complex-shaped, meaningful object, they assume the word to be an 
object name and extend the word to other referents that preserve the shape but not the 
material of the original object. Children did so from the youngest age group (early 2-year- 
olds) in both of the language groups. In particular, the data from Japanese 2-year-olds are 
strong evidence for early universal appreciation of the object kind and universal 
application of the whole object constraint. 

On the other hand, an intriguing cross-linguistic difference was found in the range 
of entities to which the whole object constraint is applied. American subjects, from Soja 
et al.'s 2-year-olds to the adults we studied, projected a word onto the shape of the named 
object, assuming an object-naming rule when they saw a solid, bounded (thus 
individuated) entity. In contrast, Japanese children did not show any particular bias in 
projecting word meaning for simple objects. 


A continuum of individuation 

As mentioned before, the entities used in the Simple Object trials were less 
prototypical objects than those used in the Complex Object trials. Since the English 
count/mass noun distinction is obligatory, speakers of English must determine the 
count/mass status of every noun; the speaker has to dichotomize the world, incorporating 
unclear cases into one category or the other. However, in the real world, the distinction 


' between objects and substances may not always be clear-cut. While there are some 


entities that are good examples of objects and which are almost always subcategorized as 
count nouns (e.g., car), others are good examples of "substances" or "unindividuated 
entities" and which are always subcategorized into the mass noun category (e.g., water), 
there are also other entities in the world whose ontological status is less clear-cut, as we 
see by the existence of pairs of nouns such as spaghetti and noodles, rice and beans, 
wheat and oats. These nouns in each pair differ in count/mass status although the entities 
named by these nouns are very similar. Whether count/mass membership in these cases 
has some subtle semantic basis or is determined by linguistic convention is not clear (e.g., 
Gordon, 1988; McCawley, 1975; Wierzbicka, 1988). There are also some nouns such as 
paper and glass that do not have a fixed count/mass status and whose ontological status is 
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‘determined by syntactic context (cf. Allan, 1980). Thus, the ontological status of entities 
may be better characterized as a continuum that has a gradient structure with prototypical 
objects on one end and prototypical substances on the other end. In this case, when 
children's determination of whether a given entity belongs to the object category or 
substance category is based on the nature of the entity itself, we may expect graded 
effects: children may have an easier time deciding whether the novel name is an object 
name or a substance name when the entity is a prototypical object or substance than when 
its ontological status is in the middle of the object/substance continuum (Gathercole, — 
1986). Thus, the fact that Soja. et al's American 2- and 2.5-year-olds showed a very 
strong object bias for simple objects while Japanese subjects did not is evidence for 
Quinean Linguistic relativity. It is interesting that, given no linguistic apparatus to flag a 
given entity as an object or substance, Japanese children's performance on simple objects 
was just in between the Complex Object and Substance trials*. However, it is in principle 
impossible to tell whether English-speaking children are influenced by their language to 
increase emphasis on shape or Japanese children are influenced by their language to 
increase emphasis on material (or decreased attention to shape) or both. 


Possible effects of linguistic distinctions in categorization 

Japanese adults actually showed a reliable material bias in projecting word 
meanings for simple objects. This parallels Lucy's (1992) findings described earlier. He 
found that Yucatec Mayan adults, whose language is very similar to Japanese with respect 
to the lexical structure of nouns, paid attention more to the material component of the 
objects in judging similarity than did English-speakers. The results from Japanese adults 
provide some support for Lucy's claim that in Yucatec Mayan and similar classifier 
languages all nouns [-animate] are treated as unindividuated mass nouns. They also 
support his Whorfian claim that the lexical structure of a particular language can influence 
aspects of the speakers’ general cognition such as judged similarity (However, one should 
also note that this prediction did not hold for our Japanese subjects on complex object 
trials.) 

Finally, the fact that American 4-year-old and adult performance in the Substance 
trails was random may strike the reader as somewhat mysterious, especially given that 
Soja et al.'s (1991) 2- and 2.5-year-olds showed a slight but significantly-different-from- 
chance substance bias. We do not have a clear explanation for this. Perhaps some subtle 
difference between our procedure and theirs affected the results for 2-year-olds and 2.5- 
year-olds.? However, that our Japanese subjects and American subjects performed so 


Clearly, these findings make it important to pursue the question of what exactly 
constitutes the complex/simple distinction (a distinction not captured in the individuation 
continuum of Croft or Lucy). We suspect the answer lies.in perceptual factors, but 
functional associations are another possible factor. 

7 For example, Soja et al. encouraged their subjects to touch the non-solid substances 
whereas we permitted but did not explicitly encourage this. Touching the non-solid 
substances and subsequently seeing the shapes of the substances deformed may have lead 
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differently in the Substance trials under the same procedure cannot be explained in this 
way. From observation of the stimulus substances alone or with spontaneous touching, - 
Japanese subjects (from late 2-years-on) assumed the entities to be substances and 
projected the words onto portions of the same substances. Under the same circumstance, 
our American 4-year-olds and adults displayed considerably more shape responses. (The 
two language groups are significantly different from each other at p<0.01 for both age 
groups.) . 

One might wonder whether American subjects failed to perceive the materials in 
our Substance trials as non-solid substances for some reason. However, we administered 
a control study that renders this interpretation unlikely. In that study, we showed a group 
of 15 American college students (who had not participated in Experiment 2) the standard 
substances only. We told them that the name of the entity was blicket, as in Experiments 
1 and 2 and asked them whether they would call the entity "some blicket" or "a blicket". 
They selected the mass term 80% of the time, indicating a substance interpretation. 

Further research is necessary to discover exactly why the American 4-year-olds 
and adults were more biased toward shape than the Japanese subjects in the Substance 
trials. One possible speculation is that the fact that the substances were configured into 
complex shapes may have hinted individuatedness to Americans in spite of lack of solidity 
since shape is generally a good indicator for the unit of individuation (Laycock, 1979; © 
Lucy, 1992). In any case, the results suggest that the English linguistic pattern of object 
individuation calls attention to shape and to objecthood generally. 


Conclusions 

We conclude then, that the projection of word meanings is determined by an 
interplay of cognitive universals and language-specific factors. Our evidence is consistent 
both with core meanings that figure cross-linguistically in early language (Markman, 1990; 
Slobin, 1985; Soja et al, 1991) and with the claim that there are specifically linguistic 
influences on children's semantic categories from the outset (Bowerman, 1985). Our 
conclusion is similar to that of Kay and Kempton (1984): "...linguistic differences induce 
cognitive differences, but not so absolutely that universal cognitive processes (e.g., 
perception) have no influence." The question then is not whether language influences 
semantic categories but which kinds of categories are likely to be most influenced by 
language, and how this influence manifests itself developmentally. 

Our evidence accords with prior research in suggesting that [complex] object 
concepts are particularly natural (Gentner, 1982; Spelke, 1985). According to Gentner's 
(1982) natural partitions and relational relativity hypothesis, concrete objects are 
lexicalized more uniformly across languages than are relational concepts such as events 

"and spatial relations, suggesting that (complex) object categories are particularly natural 
and should thus be lexicalized early. The converse also holds. Categories such as events 
and spatial relations that show great cross-linguistic semantic variability cannot be 
acquired simply as natural partitions; they require some specifically linguistic experience. 


their English-speaking subjects to think that shapes were not important for the non-solid 
substances. 
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Applying this reasoning to the present evidence, we suggest that the end points of the 
inanimate individuation continuum - complex objects and substances - may be universally 
distinguished, but the intermediate case of simple objects is linguistically malleable. 
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Appendix A: Instructions used in the experiment 


Each stimulus was placed on a separate tray. Pointing to the tray containing the named 
stimulus, the Experimenter says 


English: 
"Look at this dax. Look carefully. Now, look at these two trays (pointing the two trays 
containing the test stimuli). Can you tell me which of these trays also has the dax on it? " 


Japanese: 

" Kono osara-wo mite. Kore-wa dax to iimasu*. Dewa, kondowa kochirano osara-wo 
mite. 

this tray-Acc look. This-Top is named Now, this time on this side tray- 
Acc look 


Dochirano osara ni dax ga notte- imasuka?" 
which tray LOC Nom is-placed-on 


* This is a common, natural way to introduce a new word in Japanese. The noun is 
neutral in terms of the count/mass status. 


